Introduction {#sec1_1}
============

Hodgkin\'s lymphoma (HL) is a lymphoproliferative disorder that is characterized by Reed-Sternberg cells in lymphoid tissue. The patient\'s age, gender and general health affect prognosis. HL has a biphasic presentation at the 3rd and 4th decades and the 7th decade. The incidence in males is twice as high as in females. It consists of four subtypes: lymphocyte-rich type, nodular sclerosis type, mixed cellular type and lymphocyte-depleted type. HL is rarely diagnosed with solid tumors \[[@B1]\] and the frequency of HL is low in Japan in comparison with that in Western countries \[[@B2], [@B3]\]. Gastric cancer is one of the leading causes of cancer-related deaths worldwide, including Japan \[[@B4]\]. The incidence rate of gastric cancer is high in Eastern Asia, and most cases of gastric cancer involve adenocarcinoma. Secondary primary tumors observed in gastric cancer patients have been described by several authors \[[@B5], [@B6], [@B7]\]. Dinis-Ribeiro et al. \[[@B5]\] reported that the rate of associated second primary malignancy other than gastric cancer was observed to be 3.4% of patients. Colon cancer constitutes 19%, uterine and ovarian 16% and breast cancer 13% of these cases. Eom et al. \[[@B6]\] reported that the incidence of synchronous or metachronous cancer in addition to gastric cancer was 3.4%, and the most common second primary cancer was colorectal cancer, followed by lung and liver cancer. Ikeda et al. \[[@B7]\] examined 2,250 patients with stomach cancer who had colorectal and lung cancer metachronously and renal cell carcinoma synchronously. However, synchronous HL and gastric adenocarcinoma have been rarely reported \[[@B1], [@B8], [@B9]\]. In addition, both HL and subtype of gastric adenocarcinoma are thought to be related with Epstein-Barr virus (EBV), but this relation is unclear. Herein, we report the rare case of a 72-year-old man with double cancers (gastric adenocarcinoma with EBV and HL without EBV) with collision between gastric adenocarcinoma and HL in the stomach, and deliberate their relation, particularly the cause of collision.

Case Report {#sec1_2}
===========

A 72-year-old man was admitted to Yamagata Prefectural Central Hospital with complaints of epigastric pain and appetite loss. He had no past history or family history of malignancy. Physical examination results were normal and lymphadenopathy was not observed. Laboratory data revealed no significant abnormal findings. Serologic analysis of *Helicobacter pylori* yielded negative results. Abdominal computed tomography showed increased wall thickness in the fundus region of the stomach (**fig. [1a](#F1){ref-type="fig"}**) and multiple lymph node swellings in the lesser curvature, periceliac and left cardial regions (fig. [1b](#F1){ref-type="fig"}). Splenomegaly was not evident. Upper gastrointestinal endoscopy showed an ulcer approximately 5 cm in diameter, with a malignant appearance, in the fundus region of the stomach. Therefore, he was diagnosed as gastric cancer.

Total gastrectomy was performed. On macroscopic examination, a type 2 tumor with ulceration was identified in the fundus region of the stomach (**fig. [2](#F2){ref-type="fig"}**). On histopathologic examination, two completely different tumors were recognized in the stomach (**fig. [3a, b](#F3){ref-type="fig"}**). One tumor was a poorly differentiated adenocarcinoma characterized by poorly developed tubular structures associated with prominent lymphoid infiltration of the stroma (fig. [3c](#F3){ref-type="fig"}). The other tumor was found to have proliferated in the wall of the stomach, with diffuse granulomatous lesions and bordering the adenocarcinoma. Large atypical lymphoid cells with prominent nucleoli and enlarged mononuclei or multinuclei (Hodgkin/Reed-Sternberg cells) were seen in the latter tumor (fig. [3d](#F3){ref-type="fig"}). Immunohistochemical analysis was performed using paraffin-embedded sections and the avidin-biotin peroxidase method. The primary antibodies (clone) used were Bcl-2 (124), CD3 (PS1), CD5 (4C7), CD10 (C8/144B), CD20 (L26), CD30 (1G12), CD79a (JCB117), cytokeratin AE1/AE3 from Nichirei (Tokyo, Japan); and CD15 (C3D-1) from Dako Japan Inc. (Tokyo, Japan). Cytokeratin AE1/AE3 was only positive in the right upper region. On the other hand, large atypical lymphoid cells were positive for CD15 (fig. [3e](#F3){ref-type="fig"}) and CD30. These atypical lymphoid cells were also seen in lymph nodes in the lesser curvature, periceliac and left cardiac regions, and this tumor was diagnosed as HL of mixed cellularity. To test for the presence of EBV in our patient, we conducted an EBV-encoded small RNA in situ hybridization test. The HL showed EBV positivity, but the gastric adenocarcinoma did not (fig. [3f](#F3){ref-type="fig"}). Additionally, *H. pylori* was not detected in these specimens. Finally, this case was diagnosed as double cancers (HL with metastasis to the stomach and gastric adenocarcinoma).

Discussion {#sec1_3}
==========

HL is rarely diagnosed with solid tumors, on the other hand, secondary primary tumors observed in gastric cancer patients have been described by several authors. Synchronous gastric adenocarcinoma and lymphoproliferative disorders have been reported until now, however most of them were combinations with gastric non-HL \[[@B10]\]. Regarding synchronous HL and gastric adenocarcinoma, to our knowledge, only 3 cases have previously been reported in the English literature \[[@B1], [@B8], [@B9]\]. Our case appears to be only the fourth reported case of synchronous HL and gastric adenocarcinoma. However, our patient differed from the 3 previously reported cases in that HL metastasized in the stomach and gastric adenocarcinoma were found to collide in the stomach. No such case has previously been reported. Regarding the development of coexisting histogenetically unrelated neoplasms, Tihan and Filippa \[[@B11]\] suggested that these neoplasms may develop due to a genetic predisposition to cancer and/or similar immune-related mechanisms; Tillawi \[[@B9]\] suggested that such a phenomenon may result from two different processes, namely continuous proliferative stimulation by the presence of a common oncogenic factor and the presence of underlying immune abnormalities that pave the way for coexisting malignancies. Recently, the association between synchronous gastric adenocarcinoma and primary gastric lymphoma was found to be related to infection by *H. pylori* \[[@B12]\]. EBV is also related to some types of lymphoma, nasopharyngeal carcinoma, and certain forms of gastric carcinoma \[[@B13]\]. However, *H. pylori* was not detected and EBV was only found in HL but not in the gastric adenocarcinoma in our patient. Therefore, we speculate that HL and gastric adenocarcinoma occurred incidentally. Besides, metastasis of HL and gastric adenocarcinoma were collided in the stomach. In this point, our case is very uncommon because most collided gastric adenocarcinomas with lymphomas are combinations of gastric adenocarcinoma with primary gastric lymphoma. As to the mechanism of occurrence of tumor collision, it is considered as follows: (1) continuous chronic stimulation of mucosa by lymphoma cells; (2) immunosuppressive status by lymphoma cells; (3) common oncogenic factor. However, it has been reported that some cancer cells produce chemokine such as lymphocyte migration factor \[[@B14], [@B15]\]. Gastric adenocarcinoma of our case included many lymphocytes, in other words, adenocarcinoma with lymphoid stroma. Therefore we also hypothesize that gastric adenocarcinoma may produce chemokine and induce HL cells in these cases.

In conclusion, we report the rare case of a 72-year-old man with double cancers (gastric adenocarcinoma and HL) with collision between gastric adenocarcinoma and HL. This case might be helpful in exploring the occurrence mechanism of tumor collision between lymphoma and carcinoma.
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![Abdominal computed tomography showed increased wall thickness in the fundus region of the stomach (**a**, arrows) and multiple lymph node swellings in the lesser curvature, periceliac and left cardial regions (**b**, arrow).](crg-0006-0797-g01){#F1}

![Macroscopic findings in the stomach. **a** A Borrmann type 2 tumor was seen in the fundus region of the stomach. **b** Solid black lines: adenocarcinoma; broken black lines: HL.](crg-0006-0797-g02){#F2}

![Microscopic findings. **a, b** Two completely distinct tumors were identified in the same specimen (right upper: gastric adenocarcinoma; left lower: HL) and collided (×5 and ×40). **c** A poorly differentiated adenocarcinoma characterized by poorly developed tubular structures associated with prominent lymphoid infiltration of the stroma (×200). **d** Large atypical lymphoid cells with prominent nucleoli and enlarged mononuclei or multinuclei (Hodgkin/Reed-Sternberg cells) were identified (arrows) (×200). **e** Large atypical lymphoid cells with prominent nucleoli and enlarged mononuclei or multinuclei (Hodgkin/Reed-Sternberg cells) showed CD15 positivity (×200). **f** EBV was only detected in the left lower region (EBV-encoded small RNA in situ hybridization assay, ×40).](crg-0006-0797-g03){#F3}
